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Abstract
Prosodic features such as fluency are key components of natural speech and, thus,
also of simultaneous interpreting. Disfluencies, such as hesitations, vowel
lengthening and repairs, are particularly significant in the output of
simultaneous interpreters, which presents a pattern of pausing and disfluencies
that differs from other forms of spontaneous speech. This paper provides an
overview of aspects of fluency and a brief introduction to previous research in the
area of fluency and user perceptions, and describes a study conducted by the
author at the University of Vienna. The results of this experiment indicate that
there may be a link between perceived fluency of an interpretation and users’
assessment of the interpreter’s accuracy. There also appears to be a link between
self-assessed comprehension and assessment of the interpreter’s performance.
1. Introduction
Fluency has been studied as one among many aspects of quality in
interpreting since the 1980s. However, only recently has research in the
field of interpreting studies begun to focus on fluency as an individual
factor in order to investigate what constitutes fluency and whether or not
it has an impact on intelligibility and user perception.
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This paper focuses on fluency in the subjective assessment of interpreta -
tions. While it can be argued that listeners hearing an interpreted speech
usually cannot really evaluate the quality of the interpretation (cf. Bühler
1986: 233), practising interpreters nevertheless come across listeners
every so often who do judge the quality of the interpretation and appear
to see no reason why they should not be capable of doing so. This, coupled
with the frequent experience that listeners often lay the blame for unclear
formulations or errors squarely at the feet of the interpreter and rarely
consider that the problem might, in fact, originate in the source speech (cf.
Kurz 1989: 144, Ng 1992: 37), demonstrates the need for interpreters to
come to terms with the fact that the audience will judge their
interpretation, and that factors that users perceive as errors or problems
can cast a bad light on their performance. Therefore, this paper takes a
closer look at the impact of the quality factor fluency on audience
evaluation.
The first sections focus on the definition of fluency and on previous
research. The second part describes a study conducted by the author,
which, among other things, aimed to investigate whether fluency has an
impact on the way users evaluate an interpretation with regard to
comprehensibility and the interpreter’s performance.
2. Fluency
Fluency as a concept is somewhat elusive, as there is no generally
recognised definition (cf. Aguado Padilla 2002: 13, Guillot 1999: 3). I will
therefore describe some of the many different perspectives on fluency and
the individual factors that may contribute to fluency or a lack thereof in
subsection 2.1. Subsection 2.2. contains my working definition of fluency
and its constituent parameters as used in my doctoral thesis and this
paper.
2.1. Fluency in research
While some researchers consider fluency a part of language “proficiency
that indicates the degree to which speech is articulated smoothly and
continuously without any ‘unnatural’ breakdowns in flow” (Ejzenberg
2000: 287), others see it as the interaction of temporal variables of speech
(such as pause length and length of uninterrupted speech runs) with
other, less objective factors such as “clarity of voice”, “enunciation” and
“ease/confidence in speech” (cf. Freed 2000: 261).
Even among those researchers who focus on objective, measurable
parameters there is no general consensus on the exact definition of
fluency. However, a large number of researchers in linguistics,
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interpreting studies and second language learning mention factors such
as pauses, speech rate and hesitations. While these definitions differ in the
number of parameters they use and their exact classification, some core
features occur in numerous definitions (cf. Aguado Padilla 2002). These
include speech rate, pauses, hesitations, lengthened syllables, repetitions,
self-corrections and false starts (cf. Ahrens 2004, Chambers 1997: 538,
Hedge 1993: 275, Kurz and Pöchhacker 1995: 354, Laver 1994: 537, Lennon
2000: 25, Mead 2005: 45, Tissi 2000: 112).
The factors listed above are key components of natural speech and, thus,
also of simultaneous interpreting (cf. Ahrens 2004: 76f), which is a special
form of spontaneous speech that is characterised by online planning but
dependent on input from an external source. This dependence may lead to
a pattern of pauses, breathing and other disfluency factors that
distinguishes interpreting from other forms of spontaneous speech (cf.
Shlesinger 1994). The following paragraphs describe the individual
variables as they relate to interpreting in general. Where there are several
definitions, I have described the ones used in my study in 2.2.
Many different ways of defining and measuring pauses have been used
in research. Some researchers (cf. Stuckenberg and O’Connell 1988) argue
for measuring pauses as interruptions of the speech signal, which has the
advantage that it can be easily detected and automatically measured with
the aid of computers. However, this way of measuring does not necessarily
correspond to our subjective experience: measured pauses are often not
perceived as pauses, and pauses are perceived where there is no true
interruption of the speech signal (cf. Ahrens 2004: 102, Laver 1994: 536,
Pompino-Marschall 1995: 174, Stuckenberg and O’Connell 1988).
Therefore, some researchers differentiate between pauses at the
psychoacoustic level, where a certain percentage of listeners perceive an
interruption of the speech signal, and instrumentally detectable breaks
(cf. Butcher 1981: 61). Pauses can be distinguished by position, as either
syntactic – e.g. between sentences or phrases – or non-syntactic – in
positions that do not usually call for a pause (cf. Ahrens 2004, Chambers
1997, Goldman-Eisler 1968). Researchers have defined the length of pauses
in different ways, and it is important to note that the position has a strong
impact on the minimum length necessary for a pause to be noticed.
Audible breathing includes any intake or exhalation of breath that is
perceived as out of the ordinary. While breathing in natural speech mostly
occurs in syntactic pauses and is usually barely audible (cf. Ahrens 2004:
186f., Butcher 1981: 112, Chambers 1997: 539), interpreters cannot always
adjust the position of syntactic pauses to their breathing requirements
owing to their dependence on the source speaker (cf. Ahrens 2004:187).
Hesitations are sounds such as “umm” and “ahh”. Vowels and consonants
can be lengthened at the beginning, end or in the middle of a word. These
phenomena are signs of spontaneous speech planning processes and are,
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therefore, quite common in the various forms of spontaneous speech (cf.
Arnold and Tanenhaus, forthcoming, Henderson et al. 1966, Hieke 1981).
False starts are created by interrupting a sentence and beginning a new
one without completing or correcting the previous sentence, while repairs
include corrections of errors in pronunciation, grammar, structure,
content or style (cf. Pöchhacker 1994: 135f., Tissi 2000: 114). Repetitions of
words can be used as a method of stalling and speech planning; however,
they can also bridge two speech segments that have been separated by
pauses or hesitations (cf. Hieke 1981: 152ff).
The tempo of speech can be measured in various ways: the speech rate is
measured in syllables per minute of total speech time, including pauses,
whereas the articulation rate corresponds to the number of syllables per
minute of all vocalised speech, i.e. words and hesitations, but without
pauses (cf. Ahrens 2004: 101, Goldman-Eisler 1958: 61, Laver 1994: 539,
Möhle 1984: 27). The rates can also be measured in words, but this makes
it hard to compare the speed of utterances in languages with differing
word lengths (cf. Pöchhacker 1994:131). As the perceived local speech rate
can apparently differ radically from the calculated average, measuring the
speed in audible syllables is considered more accurate for perception
studies than a transcription-based syllable count (cf. Pfitzinger 2001). 
2.2. Fluency: a working definition
Based on the numerous definitions of fluency and its individual
constituents as described in 2.1, I have defined fluency as a prosodic
feature of speech that can be viewed as a function of a number of temporal
variables. It is the complex interaction of pauses, audible breathing,
hesitations, vowel and consonant lengthening, false starts, repairs,
repetitions and speech rate that creates the impression of fluency or a lack
thereof.
With regard to pauses, as my research centres around the subjective
impression of the target audience, only perceived interruptions of the
acoustic signal were counted as pauses for the purposes of the study. As
the minimum length where pauses were perceived as such varied from
0.05 to approx. 2 seconds in my study, no cut-off point for pauses is given
in this paper.
Audible breathing is defined as in 2.1, and Ahrens’ (2004: 187) remark on
the interpreter’s dependence on the source speaker may be an explanation
for the frequent sharp and clearly audible intakes of breath found in my
material.
As discussed above, there are many ways of measuring the tempo of
speech. For my research material, a manual syllable count was used to
calculate the global articulation rate (syllables or sounds per minute without
pauses calculated over the entire interpretation) and the net articulation
rate (average speed between two pauses).
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Hesitations, vowel and consonant lengthening, false starts, repairs and
repetitions were all found in the experimental material as well. For
definitions see 2.1.
3. User perceptions: previous research
User expectations of various criteria have been studied since Bühler’s
seminal 1986 survey among conference interpreters, and researchers such
as Kurz (1989, 1993), Vuorikoski (1993, 1998), Kopczyn ski (1994) and
Moser (1995) have shown that users tend to consider fluency important,
though usually not a top priority. However, it was not until 1998 that user
expectations were contrasted with user evaluations of interpretations.
With an experimental study on intonation, Collados Aís (1998) initiated a
line of research at the University of Granada that compares users’
expectations with their ratings of actual interpretations and explores the
impact of various factors on user evaluation.
Collados Aís (1998) provided her test subjects, consisting of a user group
(legal experts) and a practitioner group (interpreters), with a question -
naire in which they were asked to rate the importance of ten criteria for
interpretations. They were then asked to listen to and evaluate one of three
interpretations. The videos were recordings of the same original speech
with the interpretation recorded as a voice-over; one interpretation was
accurate but presented in a monotonous way, the second version
contained content errors but was presented with a lively intonation, and
the third one contained no errors and had a lively intonation. The correct
but monotonous version received the lowest rating for overall quality
from both groups; the interpreters rated the two lively versions equally,
while the user group gave the lively and correct version the highest rating
and the lively but incorrect version received slightly lower marks but was
nevertheless considered better than the correct but monotonous one.
The monotonous version was also evaluated worst on a number of
aspects that had not been changed: quality of voice, logical cohesion, sense
consistency, terminology, style and professionalism. While the number
of subjects in this study was too small to justify generalisations, this was
the first piece of experimental research that indicated that user
perceptions of interpreter performance might be influenced by prosodic
factors rather than accuracy.
In 2003, this line of research was extended to fluency with Pradas
Macías’ doctoral dissertation on silent pauses as a parameter of fluency.
Similar to the methodology employed by Collados Aís (1998), Pradas
Macías first elicited user expectations, asking subjects to rate the influence
of ten quality-related features. Fluency was rated fifth, a ranking similar
to that given in previous user expectation studies. Subjects were divided
into three groups and asked to watch and listen to one of three videos with
Sylvi Rennert
a voice-over interpretation of the same speech used by Collados Aís (1998).
The videos were recorded by a professional interpreter using a prepared
translation to ensure that the content and choice of words did not vary
between recordings. However, she introduced pauses of different lengths
at previously determined positions. 13 pauses were added to video 1,
whereas video 2 contained these same 13 and seven additional pauses. The
third video was the control version without any additional pauses. The
subjects were then asked to judge the interpretation based on 14
parameters: overall quality, impression of professionalism, impression of
reliability, quality of original speech, accent, voice, logical cohesion,
correct rendition of sense, completeness, terminology, style, diction,
intonation, and fluency (cf. Pradas Macías 2003).
While the differences in the ratings were not very pronounced and not
statistically significant, a number of interesting trends could be observed.
The control video was rated better than the two versions with additional
pauses not only with regard to fluency but also for factors such as
professionalism, logical cohesion, completeness and diction. However, in
some cases the control version was rated slightly lower, e.g. for style. The
differences between videos 1 and 2 are less pronounced. In some cases
video 1, the version with fewer additional pauses, was evaluated more
favourably, such as in the case of accent, voice and logical cohesion, while
video 2 with the largest number of pauses scored higher for other
parameters, including overall quality, impression of reliability and,
interestingly, fluency.
The number of subjects and the very small differences in ratings – which
may also be attributable to the fact that all three versions are based on an
“ideal” interpretation – again make it hard to extrapolate from this re -
search, but the general trend of the results suggests that the manipulation
of a prosodic factor may have influenced user perception of other aspects
as well.
Following these studies, a more detailed investigation into all the indi -
vidual parameters was conducted at the University of Granada (cf.
Collados Aís et al. 2007), which was an important contribution to the
systematic investigation of quality criteria of simultaneous interpreta -
tions. The study consisted of three phases. First, a user expectation survey
on 11 quality-related features was carried out. Next, twelve versions of an
interpretation were recorded as voice-over, 11 of which were manipulated
for one of the quality-related features. The last video was not manipulated
and served as control video. The subjects were divided into 12 groups, with
each group watching and rating one of the versions. As a last step, the
subjects were given a questionnaire in which they had to spontaneously
define the parameter that had been manipulated for their group and
indicate how much that parameter had bothered them in the inter -
pretation they had just heard.
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As in other studies, fluency ranked in the midfield as the fifth of 11
criteria (cf. Pradas Macías 2007: 60). The version that had been
manipulated for fluency contained not only pauses but also repairs and
false starts. It received low ratings compared to the control video not only
for fluency but also for most other parameters, including those for correct
rendition of sense and completeness (cf. Pradas Macías 2007: 64). No
other manipulated factor elicited such consistently lower scores for all
parameters compared to the control version, and fluency was one of the
factors with the strongest negative impact on the evaluation of
professionalism, reliability and overall quality (cf. Collados et al. 2007: 218).
In a study by García Becerra (2007) at the University of Granada, fluency
was named as one of the top three out of 14 factors by users when asked
which factors were most important in forming first impressions of an
interpreter. The study also found that first impressions appeared to
influence the evaluation of subsequent performances by the same
interpreters. In the same study, subjects were asked to choose the best of
four interpretations and state their reasons for this choice. The main
reasons given by the subjects were fluency, voice and intonation (cf. García
Becerra 2007: 314).
These studies all indicate that users are influenced by a number of
factors in their subjective quality judgements and that fluency may be
among the top factors. The following chapter describes an experiment I
conducted in order to measure whether such an influence does, in fact,
exist for fluency and what it means for user perceptions of the quality of
the interpretation.
4. Fluency and user perceptions: experiment
Within the framework of the research project entitled Quality in
Simultaneous Interpreting (QuaSI) at the University of Vienna. I conducted
an experiment in March 2010 to investigate the impact of fluency on
quality. The main focus of the project, which is part of my doctoral thesis,
is on objective, measurable quality criteria, such as equivalence of effect
(assessed in terms of comprehension). Nevertheless, subjective user
evaluation was also included in the research design, which builds on the
work done by colleagues in Granada. Some results from this second part
of the study will be presented here. As mentioned in the introduction,
subjective assessments by the audience are part of the everyday reality of
interpreters, and, therefore, have to be taken into account even though
they are not necessarily a reliable measure of interpreting quality from the
point of view of interpreting researchers and practitioners.
To accommodate both the comprehension and subjective evaluation
aspects, a new design was developed that is based in part on previous
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studies in interpreting research, but was tailored to the research
questions. 
4.1. Subjects and material
With comprehension as one of the key dependent variables, all
participants had to have similar background knowledge in order to control
for confounding factors. This was achieved by using a speech on a
specialised topic and a group of subject-matter experts where similar
background knowledge could be assumed. The source text used was a
speech on an innovative marketing topic held in English by an expert in
the field, and the subjects were business students specialising in
marketing (N=47). The subjects were parallelised for language background
in order to ensure an equal distribution of native and non-native speakers
of German, and randomly assigned to one of two groups.
The experimental material was produced in advance using the audio
software PRAAT. A professional conference interpreter was asked to
interpret the source text several times from English to German, yielding
interpretations with differing degrees of fluency. The most fluent of these
was selected as a basis for manipulation, and all versions were mined for
disfluencies – hesitations, lengthened vowels and consonants, audible
breathing – and analysed to detect typical pausing patterns of this
interpreter. One copy of the selected base version was then manipulated
for increased fluency by removing hesitations, false starts and audible
breathing that had a negative impact on fluency, and shortening or
removing pauses in non-syntactic positions, while at the same time
adding pauses and calm audible breathing to syntactic positions. A second
copy was turned into the non-fluent version by adding pauses, hesitations
and audible breathing to non-syntactic positions, lengthening existing
pauses in non-syntactic positions and adding false starts, lengthened
sounds and repairs.
The material was pretested to verify that it sounded natural and did not
appear exaggerated in either version, making sure that the fluent version
was not so smooth as to be unrealistic and that the non-fluent version still
sounded like a professional interpretation one might hear at a conference.
The advantage of using audio manipulation to produce the material is
that it allows changing only one parameter, in this case fluency, while
leaving all other parameters intact, thus ensuring that the versions are
completely comparable in all other respects, such as intonation, voice or
choice of words.
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4.2. Experimental design
A conference setting was simulated for the experiment in order to
approach realistic conditions. Two interpreting booths were set up in the
auditorium along with the necessary technical equipment, operated by a
professional audio technician. Infrared receivers were distributed to the
audience.
The experiment was held during regular university classes without
informing the students in advance. At the start of the class, the subjects
were told they would hear a guest lecture on marketing and post -
modernism, presented as a video with an interpretation which they would
hear via the headphones, and that they would be asked to answer ques -
tions about it afterwards. It was stressed that the anonymous question -
naires would only be used to evaluate the quality of the interpretation, not
their own skills or knowledge.
Each group was assigned a separate channel on the infrared receiver.
While the impression conveyed was that these channels corresponded to
the two interpreting booths, they were in fact connected directly to audio
equipment playing back the previously manipulated versions of the
interpretation. Although they could not be heard, the interpreters in the
booths shadowed one of the versions each in order to give the impression
of a live interpretation to any subjects turning to watch them.
4.3. The questionnaire
The questionnaire consisted of two parts: the first contained a set of 11
comprehension questions to investigate the first research issue, audience
comprehension in relation to different degrees of fluency. The second part
was dedicated to the subjective assessment of the interpretation and the
gathering of background variables such as age, gender, familiarity with the
topic, etc.
One of the evaluation questions was designed to assess the subjective
impression of fluency in order to determine whether the two versions
manipulated to be either very fluent or less fluent were, in fact,
experienced as such by the listeners. This question – “Please rate the
fluency of the interpretation (pauses, hesitations)” – also provided context
for two further items, worded as “How well did you understand the
content of the interpretation?” and “How accurately did the interpreter
render the content?”. The rating was given on a 7-point scale with 1 being
the best and 7 the worst result. The scale was chosen to permit nuanced
answers and to have a mid-point (4) that allowed subjects to choose a
neutral answer.
Presenting the results of the full study would go beyond the scope of this
paper, and as the findings of the first part, comprehension, will be
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reported in detail elsewhere, I will focus here on the aspect of audience
assessment.
While the objective of these questions was similar to that of the studies
conducted in Granada (cf. Collados Aís 1998, Pradas Macías 2003, Collados
Aís et al. 2007), they were posed in a different way, as the studies by Pradas
Macías (2003) and Collados Aís et al. (2007), in particular, had shown that
the definitions of the individual items varied widely from subject to
subject (cf. Collados Aís et al. 2007: 219). To avoid misunderstandings and
different interpretations of a generalised question on interpreting quality,
which might have led to unreliable results, a narrower question was
chosen. The question “How accurately did the interpreter render the
content?” can be seen as covering one aspect of quality, the impression of
fidelity, without the risk of a confounding influence of other possible
readings of a question referring directly to “quality of the interpretation”,
such as voice, accent, or style.
As has been pointed out, the question about accurate rendition of
content is one that listeners cannot answer unless they have heard both
versions and understood them equally well, which was not the case in the
study described here, as the original sound was not audible to the subjects.
Nevertheless, only 5 out of 47 subjects added a comment to the effect that
they were not able to judge this as they had not heard the original speech,
and two of these still answered the question. All other subjects responded
to this question without any further comments.
The purpose of the question on understanding was twofold: it allowed
the comparison of the actual comprehension scores from the first part of
the questionnaire with the impression the subjects themselves had of
their comprehension, and at the same time it provided information on
possible links between fluency (perceived or actual), perceived
interpreting quality and perceived comprehension.
4.4.Results
The results of the subjective fluency assessment confirmed that the non-
fluent version was indeed perceived as less fluent than the fluent one by
listeners who did not have the possibility of comparing both versions,
thus validating the manipulation method. Figure 1 compares the median
fluency ratings of the two groups, given on a seven-point scale, where 1
was “very fluent” and 7 “not fluent at all”. As the fluency rating is not on
an interval scale, median values are used instead of means.
A U test showed the difference between the two groups to be significant
(Mann-Whitney U=172.500, p=.021 < 0.05 two-tailed).
Correlating perceived fluency with the results of the question “How
accurately did the interpreter render the content?”, showed a low
correlation between the two (r=.343): there was a slight tendency for lower
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fluency ratings to correspond to a worse evaluation of the interpreting
performance. The difference in scores for interpreter performance by
fluency rating (see below) is significant at the 90 percent level in a two-
tailed U test (Mann-Whitney U=166, p=.073 < 0.1 two-tailed).
Evaluation of the interpreting performance and subjective comprehen -
sion, however, showed a moderate correlation (r=.533), meaning that
lower subjective comprehension correlated with a worse impression of
the interpreter’s performance.
While there is only a very weak correlation between perceived fluency
and subjective comprehension (r=.164), a comparison of the median
ratings for subjective comprehension shows a difference both between the
experimental groups (see Figure 2) and by fluency rating (see Figure 3).
As perceptions of fluency can vary among individuals – and as
judgements seem to be influenced by subjectively experienced fluency
rather than by any external definition or measurement – the respondents
were grouped by perceived fluency for a further part of the analysis.
Subjects were assigned to one of two groups depending on their fluency
rating, regardless of the experimental group they were in. Fluency was
given a rating of 1 or 2 by 26 subjects (17 from the “fluent” and 9 from the
“non-fluent” experimental group), and ratings between 3 and 5 by 21
subjects (7 from the “fluent” and 14 from the “non-fluent” experimental
group).
It was interesting to see that the result of the comparison of the
experimental groups (Figure 2) was borne out by the subjective ratings
(Figure 3).
Figure 1: Fluency ratings 
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5. Discussion
The results presented above suggest that there is a link between perceived
fluency and perception of the interpreter’s accuracy, confirming previous
studies that suggested that lower fluency may impact negatively on the
perceived quality of an interpretation. As the material used in this study
differed only in terms of fluency and the two versions were identical with
regard to voice, intonation, wording and information content, it appears
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Figure 2: Subjective comprehension by experimental groups
Figure 3: Subjective comprehension by fluency rating
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that fluency cannot be ignored as a factor that influences audience
perception. This is also corroborated by the difference in perceived
comprehension that was visible for both subjective fluency and the two
versions of the experimental material.
As there is also a correlation between subjective comprehension and
perception of the interpreter’s performance, it appears that users may
indeed show a tendency to blame the interpreter for problems with the
interpretation.
6. Concluding remarks
It appears from the results of this study that fluency is more than just a
matter of style and may, in fact, impact users’ and clients’ opinion of the
quality of an interpretation in terms of performance and intelligibility.
It must be borne in mind that these results are valid only for the
business students who participated in this study and cannot be
generalised to other groups of students or subject-matter experts.
However, as these results are in line with previous small-scale studies,
more large-scale studies in this area would be welcome to test and
corroborate these findings.
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